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Abstract
In the context of the massive influx of Forcibly Displaced Myanmar Nationals to Bangladesh, this paper aims to evaluate the potential consequences on the Southern Bangladesh economy. It adopts an economywide perspective to study the impacts of increased labor supply and increased consumer demand in a general equilibrium framework, using a Local Economy-wide Impact Evaluation (LEWIE) model. The model is used to illustrate the potential effect of a large arrival of displaced populations on wages, the supply and demand of goods, and incomes of migrant and host populations. Simulations enable comparisons between possible scenarios, including two options for the size of the market being impacted (either the smaller Cox's Bazar District, or the larger Chittagong Division) and several options for aid provisions from international actors. The databases used are the Forcibly Displaced Myanmar Nationals (FDMN) and Host Community Household Survey carried out by IFPRI, BIDS, WFP and ACF in late 2018 and the official Bangladesh Household Income and Expenditure Survey (HIES) 2016. We find that if the migrants enter the Cox Bazar labor markets only, their large number could potentially lead to a large drop in wage levels of around 30%. However, under similar conditions their impact in the much larger Chittagong Division would be limited to a drop of less than 4%. Cash transfers to migrants could mitigate the wage effects by stimulating local demand, but this effect is limited. Some local households may be hurt due to lower wages and higher prices. Matched transfers to local populations and investments in local industry could potentially offset some of these negative impacts. 
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Introduction: The Rohingya crisis viewed through a General Equilibrium lens
Since August 2017, more than 700 thousand Rohingya individuals residing in the Rakhine region have crossed into Southern Bangladesh. These immigrants have joined the over 150 thousand that had arrived since the late 1970s (UNHRC, 2018) . Hence, there are currently over 910 thousand Rohingya (210 thousand families) residing in Southern Bangladesh. Virtually all of them live in camps in the Ukhia and Teknaf upazilas (UNHRC, 2019b). The early-arrivers have been living in a few "registered camps" for decades, but the large wave of newcomers settled in new makeshift camps they built in proximity to the original ones. These numbers represent a sizeable influx of population for the area. Depending on the area we focus on, the demographic weight of the Rohingya community varies considerably. The approximate 2018 populations of the Chittagong Division and the Cox's Bazar District are 30.7 and 2.4 million respectively (Table 1) . Thus, the Rohingya community represents less than 1% of total Bangladesh population, but it represents 3% of the Chittagong population, and 37% of the Cox's Bazar population. These distinctions matter, because while a 1% increase in population may have limited effects, a 37% increase in population is much more likely to generate serious disruptions in the economy. Women and children, who participate little to the labor market, are the largest groups among the Rohingya.
Adult Rohingya men represent 2.2% of those in Chittagong and 28.3% in Cox's Bazar. Their participation to the labor market could have sizeable impacts on labor dynamics. Bangladesh is not a signatory of the 1951 Refugee Convention nor the 1967 Protocol relating to the Status of Refugees. It also lacks a refugee law, so it does not officially recognize the displaced Rohingya as refugees. This means that displaced individuals enjoy but a limited list of rights. Only those arrived in the first waves are legally permitted to leave the camps and to marry Bangladeshi people. None are permitted to work outside the camps or effectively access the legal system (Zetter & Ruaudel, 2016) . Therefore, their livelihood strategies are reduced to obtaining transfers and working inside the camps (though in practice, some do work outside). Virtually every family receives either food assistance or cash transfers from the World Food Programme (ISCG, 2019a), and around 47% are engaged in an economic activity (IFPRI-BIDS FDMN Household Survey, 2018).
Labor and movement restrictions, low capital, high aid dependency, high unemployment and a sizable potential aggregated demand define the economic situation of the Rohingya community in Southern Bangladesh. In this scenario, it is unclear what would be the consequences of altering one or many of these parameters, both for the Rohingya and for the host communities. Would removing the labor and movement limitations and allowing the Rohingya to join the labor market necessarily lead to a reduction of wages or employment rates? Would universal transfers for immigrants and Bangladeshis inevitably drive inflation up? These implications are not straightforward to predict, as they are shaped by the specific policies and interventions put in place by local authorities, NGOs, and other stakeholders.
The goal of this paper is to model the consequences that certain modifications to the status quo would have in the economy of the Cox's Bazar District and the greater Chittagong Division. Particularly, it explores the potential impacts of removing the labor and movement restrictions, to different extents. To do so, it relies on a local economy wide impact evaluation (LEWIE) model, which is a generalequilibrium model centered on a subnational area.
Literature review: impacts of refugees on local economies and labor markets
A vast literature seeks to understand the effects that a sudden influx of people has on key economic indicators. In his seminal study, Card (1990) observed that the arrival of 125,000 Cuban immigrants in the Mariel boatlift to Miami, which represented a 7% increase in the labor force, did not depress wages or employment rates, even among less-skilled workers. More recently, Borjas (2017) reanalyzed the effect of that influx and found, in contrast, that wages of high school dropouts in Miami, the relevant reference population, decreased by 10% to 30% following the arrival of the Marielitos. More generally, by revising studies of similar cases around the globe, Borjas and Monras (2016) have found that refugee shocks have distributed effects: wages and employment rates of host workers with similar skill levels to refugees tend to be hurt, while wages and employment rates of host workers with different skill levels tend to rise. These analyses, nonetheless, are all conducted in developed economies and focus on rather small areas. Similarly, in their recent meta-analysis, Maystadt et al. (2019) identified that sizable influxes of displaced people have complex distributional consequences in the host community, according to market conditions and specific policy responses.
A different strand of literature has focused on assessing the impacts of migration using economy-wide modeling and simulation tools. Brücker and Kohlhaas (2004) develop a multi-region CGE model of Germany and the rest of the European Union and find that an influx of low-skilled workers into Germany may lead to some unemployment, due to rigidities in this segment of the labor market. Similarly, Dixon, Johnson and Rimmer (2008) find that restricting illegal migration to the US may reduce unemployment in a dynamic CGE model. Another CGE analysis by Sussangkarn (1996) finds that while migrants from Myanmar may compete for jobs with local unskilled workers in Thailand, their influx allows for higher production output and economic growth. These studies, however, focus on economic migrants, and do not take into account the particularities of the refugee situation. An exception is Taylor et al. (2016) , who build a LEWIE model of a refugee settlement and its surrounding area. They show that, because they bring both labor and consumer demand (through aid packages) into the local economy, refugees create a net income gain for host households.
This work builds on those insights and provides a complementary approach. We develop a LEWIE model in the spirit of Taylor et al. (2016) , and calibrate it to represent either the Cox's Bazar District economy, or the larger Chittagong Division economy. In both cases, we simulate the influx of Rohingya under various conditions, to understand how the economy might be affected. Cox's Bazar (2,500 square kilometers) is the natural area of reference, as the totality of Rohingya have settled within that district and tend to remain within its geographic boundaries. Using the greater Chittagong Division (33,800 square kilometers) provides a useful comparison. Aside from the fact that Divisions are the immediate upper geographic unit, the reason to do so is because the language spoken in Chittagong is similar to that spoken by Rohingya, making the idea of a single labor market plausible.
LEWIE Model
The LEWIE methodology (Taylor & Filipski, 2014) was designed to capture general equilibrium impacts of economic shocks at a local scale. LEWIE has its roots in input-output analysis (Leontief, 1986) , agricultural household models (Singh, Squire, & Strauss, 1986) , and Computable General Equilibrium (CGE) modeling. LEWIE models rely on general equilibrium principles to represent whole economies, thus including both supply and demand of all commodity and factor markets in the economy. A LEWIE can be constructed for an economy of any scale: in this case at the level of the Cox's Bazar district or of the Chittagong division.
The choice of using a LEWIE approach to evaluate the impacts of a migrant influx is directly motivated by three considerations. First, such an influx is likely to affect host economies through complex channels, including through commodity and factor markets, which LEWIE is uniquely adapted to represent. Secondly, the lack of before and after data on both the migrants and the local hosts poses serious challenges to econometric evaluation but is not as stringent a constraint for LEWIE. Finally, LEWIE can be used to compare scenarios and explore hypotheticals that are of unique value to policymakers.
It is important to note that LEWIE modeling is limited to economic impacts that can be expressed in monetary terms (incomes, wages, profits, consumption, etc.). The model is not capturing noneconomic impacts such as the strains that refugees may impose on the environment, sanitary systems, and infrastructure, or the potential for social conflicts and public health issues.
Model structure
At its core, the model is focused on households, who are the producers and consumers in the economy.
Equations in a LEWIE model describe the behavior of those households: how they combine inputs to generate outputs, how they spend their income on consumption, and how they trade with each other and the rest of the world.
The LEWIE nests household-farm models with household-specific consumption and production, within a local-area economy. Consumption is defined by Stone-Geary demand schedules. Production output is defined as the combination of value added and intermediate inputs. Value added is created from factors by a Cobb-Douglas production process, and intermediate inputs are added in fixed (Leontieff) proportions. The equations in the model are described in detail in Taylor & Filipski (2014) There is no theoretical limit to the number of factors, commodities, or households that can be represented. Households are mapped into groups and villages according to their geographic location.
Commodities can be represented as traded only locally or as traded with the rest of the world. The same is true for factors, which can also be fixed in a given production activity. The model is set up in a way that allows us easily to alter those assumptions to perform simulations. The model is static in nature, though it can easily be modified to perform recursively dynamic simulations.
Model specifics
For the present application, the model was calibrated to include three household types: rural host households, urban host households, and migrant households. These households generate income by combining their factors of production (land, labor, capital) with purchased inputs to produce goods they provide to the markets. We also grouped all possible commodities and services into six categories: crops, fish, meat, crafts, services, and others. Further, depending on the source of each item consumed, we sorted these categories between items purchased from local producers and items obtained from retailers. The following section provides details regarding the calibration specifics of the model.
Data and calibration 4.1 Host community, migrants and labor markets
To better understand the effects of easing labor market restrictions, we compare the pre-influx (before August 2017) and post-influx scenarios based on the available demographic information. Using HIES 2016, we divide the universe of Bangladeshi households between those living in urban and rural areas and study the effect of the influx separately. This is so that we can later run two alternative versions of the model, one at the larger division scale, and one at the smaller district scale. Overall, 6157 rural households and 1760 urban households were sampled in the Chittagong division and 600 rural households and 120 urban households in Cox's Bazar district.
In October/November 2018, IFPRI, the Bangladesh Institute of Development Studies (BIDS), the World Food Programme (WFP) and Action Against Hunger (ACF) conducted the Forcibly Displaced Myanmar Nationals (FDMN) and Host Community Household Survey inside the Rohingya camps and in their immediate vicinity. This survey collected information on nutrition, income, employment, consumption, housing, protection strategy, assistance and life histories of 2,089 households inside the camps and 504 outside the camp. 
Consumption
Since there is virtually no production in the camp except for some crafts (thatch, etc.), the Rohingya obtain almost everything through retail. The differences between consumption patterns of groups are consequential for our simulations because expenditures are the mechanism that translates incomes into demand. Since migrants spend nearly half of their income on crops from retailers, aid distribution is likely to affect demand for such retail. Services, on the other hand, are unlikely to be strongly impacted. 
Production
We calculated production using the same commodity and service categories as for consumption. In this case, we only divided crafts and services between domestic and retail: a business was considered retail if what it spent on finished goods was more than twice the sum of that spent in inputs. A caveat of the estimations is that in both FDMN Household Survey and HIES 2016 the agricultural enterprise module contains separated sections for specific crop and non-crop production, and for production costs. Thus, the imputation of costs per category was done indirectly, based on total production shares. Table 4 presents the average annual production for Rohingya households, urban host households and rural host households. For lack of enough observations in each category, we did not compute different figures for Cox's Bazar and Chittagong households, thus making the implicit assumption that production patterns are similar at both scales. As expected, agricultural output is higher among rural households, whereas crafts and services are higher among urban ones. Total production per household in the Rohingya camps is only about 20% of the value produced by a host rural household, highlighting the level of constraints faced by the migrants. It is important to mention that the model does not assume that production should be equal to consumption within the household. For the migrants, self-sufficiency is impossible due to the serious restrictions to work and the scarcity of land. The difference between consumption and production is covered by social assistance. For the host communities, the difference can be explained by trade with other regions.
Simulations 5.1 Design of simulations
We use the LEWIE model to simulate an influx of Rohingya, taking the year 2015 as a baseline (when there were nearly 200,000 displaced Rohingya, mostly living in the official camps). We simulate the influx using two parameter manipulations which we can turn on or off independently: -An increase in the total supply of labor from the migrant group; -An increase in the amount of exogenous incomes of the migrant group (to simulate cash aid). This also has the effect of increasing consumption demand (expenditures) by that group.
One of the key questions we aim to answer with the model regards the impacts of allowing the displaced Rohingya to enter the labor market under different circumstances, and in particular the size of the labor market necessary to absorb them. 2 To do this, we run these simulations at two scales: either the Cox's Bazar District, or the larger Chittagong Division. This is done with two alternative versions of the model, which have the same parameters for the migrant household group but different parameters for the host household groups (urban and rural). They match the population, consumption, and production patterns estimated for households in those two geographic areas outlined in Table 2 , Table 3 , Table 4 .
In addition to running simulations of the influx of Rohingya with and without aid support, we also perform simulations that include support for host community households, that might offset some of the impacts of Rohingya influx. One involves distributing cash to host economy households, in an amount chosen (arbitrarily) to equal to the total spending on aid transfers to the Rohingya. The other involves adding capital investments in host businesses, in an amount also chosen to equal the total spending on aid transfers to the Rohingya. These simulations are meant to provide an order of magnitude of potential impacts under hypothetical scenarios. At the time of writing, no specific plan existed to direct compensatory aid nor investment to host populations.
The following tables report the model results impacts from these simulations. We focus primarily on the impacts on wages, but also report impacts on prices and household real incomes. Finally, we perform some sensitivity analysis on the model parameters.
Impacts on wages
We first report the impact of the Rohingya entering the Cox's Bazar labor market only, without any mitigating intervention (Table 5 ) and without taking into account any of the potential impacts on demand driven by aid distribution. 3
The five rows of the table show results for increasing numbers of the Rohingya. An influx of 100,000 people (men, women and children, in the current proportions of the Rohingya population) corresponds to a 50% increase from the 2015 baseline (~200,000). If Rohingya workers were allowed to enter the Cox's Bazar labor market, simulations suggest it would lead to a modest decrease in the local wage (-5.62%). However, an increase of 800,000 migrants (approximately the actual influx between 2015 and 2018) would lead to a 31.01% drop in the wage. In contrast, if the migrants were integrated into the larger Chittagong labor market without any mitigating intervention (Table 6) , the impacts on wages are much more limited. An influx of 100,000 migrants leads only to a -0.48% drop in the wage. The full 800,000 migrant influx induces a wage drop of -3.68%, which is not negligible but also not dramatic.
These simulations suggest that, while the Cox's Bazar labor market is much too small to absorb the Rohingya influx without severe disturbances, the Chittagong Division is large enough that it could probably weather such a shock. 800,000 people (x5 increase from base = Current estimated influx) -3.68%
Note: The simulations are based on an exogenous increase in total labor supply in the Chittagong economy corresponding to the Rohingya influx.
In Table 7 , we repeat one of these labor force influx simulations (Simulation A, influx of 300,000 people, which on its own leads to a wage drop of -1.42%) and combine it with various mitigating interventions. In simulation B, we match the increase in migrants (+150%) with a similar increase in their exogenous income (+150%). This has the effect of increasing the migrant's consumption demand thereby stimulating the local economy, and it mitigates the wage effect somewhat (-1.25%).
One option to mitigate the negative impacts on local wages is to stimulate the local economy, which we simulate in simulations C and D. In simulations C, we increase labor supply and aid to the Rohingya, but also provide cash to the local hosts. We chose the amount of cash arbitrarily to match the budget being spent on Rohingya aid in simulation B, and distribute it proportionally to population to the host rural and urban household groups. Table 7 shows that this has the effect of further mitigating the impact of the Rohingya influx on wages, to just -1.04%. In simulation D, we further simulate an influx of investment capital into the economy, also chosen to match the budget spent on Rohingya aid in simulation B, and injected proportionally to current capital levels in all production activities. This further reduces the impact on wages to -0.64%. 
Impacts on prices
We report the impacts on market prices in Chittagong region under simulations A to D (above) in Table 8 . The results show that none of the local price levels are affected very dramatically: the maximum impact magnitude of -1%. The negative sign of the impact on prices reflects the lower production costs associated with an increase in labor supply. In simulations B through D, aid distribution increases consumption demand and mitigates the price drops, but not enough to offset it completely.
Overall, the simulations suggest that the broader consumption markets in the Chittagong Division would not likely be severely affected by the Rohingya influx. This does not, however, exclude the possibility price shocks in areas immediately adjacent to the camps, where temporary spikes in demand are likely to have occurred. 
Impacts on welfare
Finally, in Table 9 we report the impact of the four simulations on real incomes in the Chittagong economy, for the three groups of households we distinguish in the model. The migrants' column of the table shows large and positive impacts on the real incomes (incomes accounting for price levels) of the migrant group, which is not surprising as it reflects a population influx and/or aid transfers. However, the table also provides two important conclusions with respect to the host household groups.
First, the influx of Rohingya does have the potential to negatively influence host-country real incomes.
In simulation A, host households are hurt because local wages drop. This loss of welfare is more salient for rural host households, not only because they outnumber urban host households, but also because they derive a larger share of their income from wages. Simulations A and B show that these impacts remain negative even when aid to Rohingya is accounted for, likely reflecting the fact that Rohingya consumption is largely satisfied using imported goods, and thus generates only limited income spillovers.
Second, simulations C and D show that it is possible to largely limit and even reverse these negative impacts with some interventions aimed at the host populations. Spending an equal budget on local host households as on Rohingya (Simulation C) almost eliminates the negative impact on rural hosts, and creates income benefits for urban hosts. If, in addition to this, a similar amount of money was to be invested into local capital (Simulation D), this creates sizeable increases in real incomes for the locals. 
Sensitivity analysis
The results presented in this paper were generated using a simulation model, and as such they are sensitive to the assumptions that are embedded in the model equations, structure, and parameters. One particularly important assumption in the case of the work presented here relates to the local labor markets. If we assume that local labor markets are tight, the wage should be very responsive to changes in labor supply or demand. In contrast, we can assume that local labor supply is very elastic, in which case changes in supply have limited impact on the wage.
In the simulations presented above, we assumed that the elasticity of labor supply with respect to the wage was ρ = 0.3, meaning that a 1% increase in the wage would be accompanied with a 0.3% increase in supply. This corresponds to a labor market that is neither fully elastic nor inelastic, and is a plausible value for an area like Chittagong region. We present tests of this assumption in Table 10 .
Results of the sensitivity analysis show that, if labor markets were significantly tighter (ρ =0.1 -lower elasticity, more responsive wage) the impact of the Rohingya influx would have a stronger impact on the wage, but not dramatically different (-1.84% versus -1.42% for simulation A). Similarly, if labor markets were significantly more elastic (ρ =1), the impact on wages would be mitigated but not eliminated (-0.79% versus -1.42% for simulation A). In contrast, if the labor market were infinitely elastic to begin with (ρ =100 -practically infinite elasticity), the effects on wages disappear entirely. This is because if the economy were already facing huge labor surpluses, the addition of Rohingya workers, even in large amounts, would have virtually no bearing on that situation. Note: ρ is the elasticity of labor supply with respect to the wage.
Conclusions
This paper used simulation methods to explore the potential economywide impacts of the influx of Rohingya, particularly with regards to the labor markets. The modeling is primarily focused on wages, and reflects only the market-driven impacts of the migrant influx: we are not able to assess any of the potential non-economic impacts. Areas of concern such as potential harm to the environment, social conflicts, or public health issues, require additional study. With this important caveat in mind, the findings can be summarized as follows:
1) Given the large number of Rohingya migrants, a small-scale labor market could easily be overwhelmed by the influx. Were the migrants to enter the Cox's Bazar labor market and be limited to that area, wages would likely drop by about a third. 2) However, given a large enough market to integrate, the Rohingya's influx would not necessarily lead to a dramatic fall in wages. The Chittagong Division labor market, where language would not be a barrier, is large enough that, were the migrants to enter it, the wage drop would not exceed -4%. 3) Aid distributed to the migrants mitigates the negative wage impacts somewhat by stimulating local demand, but that effect remains limited by the fact that most of their consumption is satisfied by imported goods. 4) In real income terms, host households are likely to be negatively impacted by the wage and price drops associated with the migrant influx. Those negative impacts could potentially be mitigated or reversed with donor contributions or public expenditures targeting the host economy in addition to the migrants themselves.
These simulation results suggest that incorporating the Rohingya into a larger area would minimize the size of the impact they would have on the local economy, at least when it comes to wages. It is worth noting that while our simulations consider the impact on average wage levels, certain industries may be more affected than others. Migrants may tend to concentrate in certain activities, and the model may understate the impacts on wage rates in those subsectors. Further study is necessary to understand these labor dynamics at a more disaggregated level.
Our results further point to the important role of policy in determining the nature of impacts. Rules and policies regarding the geographic areas where the Rohingya may legally travel, whether they may work for a wage, and the level of enforcement of these rules, are important determinants of the ability and willingness of migrants to participate to the economy. They ultimately shape the nature and magnitude of the economic impact of displaced populations.
Finally, the simulations suggest that mitigating or reversing the potentially negative effects of the migrant influx into the economy would not be costless. Donors and/or public authorities would need to coordinate a program of aid and investment that spurs enough growth to offset the wage drop.
The feasibility of such a coordinated effort would be constrained by budgets and political concerns. Government and/or donor funding for investments to offset potential adverse consequences are certainly not guaranteed to materialize, and the political resistance to a policy of permitting greater legal participation of the Rohingya in the greater Chittagong labor force should not be under-estimated.
